This article explores the smoking behavior of 307 sixteen-to twenty-year-old students, and examines the relationships between their smoking and such factors as weight, exercise or morning diets. Four-year follow-up data on their physical characteristics, exercise and morning diet, and a five-year retrospective questionnaire on smoking habits were analyzed.
Introduction
Cigarette smoking is the single most preventable cause of morbidity and premature mortality '3). Impediments associated with smoking rise sharply in inverse relation to the younger the age at which smoking is started 4~. Most smokers begin between the ages of 15 and 205% and more than 75% of adult smokers started as teenagers 8). Most heavy smokers began to smoke at the age of 13 or 149'2). The likelihood of the successful cessation of smoking is greater among smokers who began after age 13 than those who began earlier ~2~. Although a longitudinal study on the actual conditions of smoking among young teenagers is necessary, little is known about the changes in the prevalence of such conditions as the number of cigarettes smoked per day among young teenagers with a history of smoking% Although a great deal of study has attempted to find a correlation between weight and smoking among adults% what is lacking is a study on the effects of smoking on the weight of teenagers. Though a normal Reprint requests to: Kazuo Hashizume, Associate Professor, Faculty of Education, Toyama University, 3190 Gofuku, Toyama, 930-8555 Japan. TEL & FAX:+81 (764) 45-6330 increase in lean body mass corresponding to the increase in height is required in teenagers% it has been suggested that young people take up smoking as a means of weight control '5).
The first purpose of this research is three fold: 1) to explore the changes in the percentages of teenage smokers in different age categories, 2) to determine the numbers of cigarettes smoked per day by smokers within these different categories, and 3) to examine the relationships between smoking, exercise and morning diet by looking at retrospective longitudinal data gathered about male students aged 16 to 19. The second purpose is to analyze the relationships between smoking habits, weight, exercise habits and morning diet.
Materials and Methods

Subjects
The subjects were 307 male students, 140 males (19 years of age) and 167 males (20 years of age), respectively, enrolled during March 1995 in their fourth and fifth years at the F. National College of Technology in Japan. The school has flve grades and each is comprised of 200 male and female students. Students turn 16 years of age during the first year and 20 during the fifth year. A total of 167 male subjects entered the school in April 1990, and 140 more in April 1991. In order to gather adequate Relations Between Smoking and such factors as Exercise, and Breakfast Diet Surveyed (307) Surveyed (134) ~ ": The Sports Test is an inquiry into the measurements of physical characteristics, exercise habits and morning diet, laid out in an oudine by the Physical Education Bureau of Japan. b: For example, data for 307 subjects 16 years of age were comprised of 167 males from 1990 and 140 males from 1991. ~: The second smoking questionnaire for 140 males had 6 subjects missing. data, only subjects from 2 grades were used. Sixteen-year-old subjects, for example, were drawn from both groups ( Table 1) .
The nature and aims of the study were explained to all subjects who consented to take part and the study was performed with the permission of the school administration.
Questionnaire about Smoking Habits
All three hundred and seven subjects were asked to respond to items on a questionnaire administered during March 1995. Relying on the memory of their past smoking histories, the subjects were to retrospectively answer 2 questions: 1) the time which they began smoking and 2) the mean number of cigarettes smoked per day every month since then. The second question was structured as a sheet of paper divided into columns for all the months from April 1985 to March 1996. In this study, the definitions of smoking are as follows: 1) current smoker-a person who smokes at least 1 cigarette per day per month; 2) former smoker-a person who has quit smoking within the previous six months. The term "smokers" designates only current smokers, while the term "non-smokers" designates all other subjects. "Smoking habit" designates a subject as either a smoker (a person who has a smoking habit), or a non-smoker (a person who has no smoking habit).
In order to assure reliability, the same questionnaire was again administered a year later, during March 1996, to the 134 subjects who had moved into their fifth year. Only the data on twenty-year-olds was used in the second questionnaire.
Reliability of the Smoking Questionnaire
The gamma coefficient (u of the relationship between the first questionnaire (1995) and the second (1996), as to whether the 134 subjects were non-smokers or smokers, was 0.95 in sixteen-year-olds (May 1991) and more than 0.99 in the other age groups (from May 1992 to 1994). With regard to the number of cigarettes smoked per day, the Pearson coefficients (r) among subjects 16, 17, 18 and 19 years of age were 0.711, 0.825, 0.834 and 0.921, respectively. These results are all significant at p < 0.01.
Physical Characteristics, Exercise Habits and Morning Diet
As part of regular yearly routine work in a physical education class, data on the physical characteristics, exercise habits and morning diet of every subject in this study were recorded by the same teachers every May from 1990 to 1994. This information had been gathered according to the criteria outlined in "The Sports Test" of the Physical Education Bureau of the Japanese Ministry of Education? ~ Data were drawn from these records: height, weight and skinfold thickness of each subject. Then, the lean body muscle and body fat percentages were calculated ' 7' ' 8~. Thus, the physical characteristics, exercise habits and morning diet were current data at the time they were determined.
Exercise habits were classified as follows: 1) persons who exercised almost everyday (more than 3 days per week), 2) persons who sometimes exercised (less than twice a week), 3) persons who seldom exercised (less than twice a month), and 4) persons who never exercised. "Exercise habit" refers to workouts more than three days per week, and "non-exercise habit" refers to exercise less than twice a week.
Morning diets were classified as follows: 1) persons who ate breakfast daily, 2) persons who sometimes did not eat breakfast and 3) persons who never ate breakfast. In this study, "standard morning diet" refers to daily breakfast intake, while and "poor morning diet" refers to irregular breakfast intake.
Analysis
SPSS package version 4.0 was used for statistical analysis (SPSS Inc.) ~9). t and X 2 tests were used to determine the differences between the groups. An ANOVA was performed to evaluate the influence of smoking habits, exercise habits and morning diet (independent variables) on weight (dependent variable). The statistically significant criterion was set at p < 0.05.
Results
Physical Characteristics
There were no significant differences in mean height (cm), weight (kg) and lean body muscle (kg) between smokers and nonsmokers. Among subjects 18 years of age, the mean body fat percentage of smokers was smaller than that of non-smokers (Table 2) .
Percentage and Incidence of Smokers
To establish the most valid system of comparison between
